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(54) OPTICAL RECORDING MEDIUM AND OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress flawing on a transparent 
cover layer to be irradiated with light and the failure thereof, to assure 
reliability, to enable the dealing with higher NA and to make a capacity 
higher. 

SOLUTION: The one main surface side of a recording layer is provided 
with the transparent cover layer having a Youngs modulus of >70 
(GPa) and the recording and/or reproducing of information is executed 
by using an objective lens having NA of >0.7. The thickness of the 
transparent cover layer is specified to <150 (pm). The transparent 
cover layer is formed of a two- layered structure and the Young's 
modulus of the layer which is a front surface side is specified to >150 
(Gpa). The thickness of the layer is specified to 2 to 230 (nm). The 
front surface side of the transparent cover layer is formed of a 
material contg. at least one kind among C100-xHx (1(atomic.%)<X <45 
(atomic.%)), Si3N4, MgF2, AI203 and Si02. The thickness (t) of the 
transparent cover layer of the region of an information signal part 1 1 is 
specified to t=3 to 177 (|Jm) and the irregular thickness At of the 
transparent cover layer is so determined that the relation At<±5.26 
(A/NA4) (|Jm) holds between NA and a wavelength X. 
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(57) [Sfttl 

E»Ho-±ffi«icSffifll^ > 7 
0 (GPa) a±tf5aW*^-*«r»*t, N A 0 . 7 

8«*^-i^)*$* 1 5 0 (/im) JATfc U £ 
2 JiWiSfc I, jEffiffl*:****^^* 
15 0 (GPa) £LtiU <t«Ol¥$4:2-2 3 0 (n 
m) hi-^o »W*'*-Jlo*H«fcCioo.x Hx (1 

(Jl^-%) <X<45 (^%) ) , Si?N4, MgF 
2, A 1 2 O 3 , S i 02<D7*><D'J?%< t t lSS^^tr 

(OJf:^ t £ t = 3 - 1 7 7 (am) ill, a?3*'<-* 
ISStrfctA t fcNAfc JitfjfcftA fcOHU, At ^ 
±5. 26( A /N A 4 ) (/im) O|»«**tfl)3£o4 
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I W*ffl 1 1 E«W O -iffiffiiJ A W * ' < - ■ * * 

liS^^ff Jb it * jtEiMMfc C ^ T , 
S9jaM-Jl<^ffifli|a*^>^P7 0 ( GPa ) ^ ±<7) 

[Bf*«2] ±E»W*'<-»*>WS**1 5 0 (/i 

[11*^3] ±E»9J*'<-«* f * SHAKES *i& 
& 1 OJitEJMfliUES*L4*2 0*i »)fr&c:kfc 
#a hi"* IS*fl 1 ER^jfeESlRfto 

[K*3M] iE»lw|^>/»150 (GP 
a) Jl±0*f»J:5ft4C:4:*«F«fc-r*«*«3E« 

o*E»«tffo 
[«*3I5] ±E*l<0*a>*S**2 (nm) J»±, 
2 3 0 (nm) J^TT^^ C ^«ht^If*«3E 

(1 Urf-%) <X<4 5 ) , S i 3 N 4 , M 

gF 2 , AI2O3, S i Chc^ *><7>4/& < t i> liSi 
* tr #* J: *) 4 * - k * «f« k * 1 Ett^*E 

[B*a7] ±EE»l«i. *«W±KE3*vC*5 

±EE«W+o*ft < k i«*«**nE*S*i**«fc 

3-177 (/i m) 

iS3ISH;&'<-JlffStf £ A t k L*:k § 1^ M&Jttl 30 
f*«tfr 4: EttS. V/JL I* S£1" & ■ □ »N A 43 

iWA^Ki:, At ^±5. 2 6( A/NA 4 ) 

ttttftEftfttto 

&k, 

P^O. 64 ( ( «m) 108^±8 4. 115° (A/ 
NAVt) *»fc1-£fc*W^-r*»**7E*W> 
XEltMttto 

9 ] ±E«l* A 7&* A ^ 0 . 6 8 (/i m) > ± 40 
lEIPSNA^NA/A^l. 2 0«r*fci-E»W£tt 
^£ -eEii * fc ttW £ 3 ft * - fc * t i" * K*E 7 
E«o*E»«t»o 

0] *FHH»*ftu 2 5 (m 

m) WT-CS)oT> HS^l. 6 0 (mm) &TX'£>2> 
Z b £ JfcSfc 1 1- 4 »** 7 E«Ojt:Eg«#e 

IW**l 1] EH**** 8 (GB) tsn&»«8E 
t*&:ttfi»l:t& 7 E«^>*E»«t#o 

[W*»l 2] ±EaW*^-»«B*T**Nk Lfc 
k*u, ^JU-rSfcliflMRfcT ? h*S* f (A/8) / 5« 



Nri*<b (3 A/8) NOlSHtc** C k £#»k1-£§S 
#E 7 EH^JftEIMtteo 

13] h^v^^SrP (fim) bLtzb 
f^-yn'^f^^P^AP^+O. 04P (/i 
m) T?*>K {i^E?!/ ? E^ 6 7. 5 7 P (^m) > X* 
i-#0. 4° aT-e**-k<r»*t + *»**7E 

ttOjfcEJMIM*. 
[ffi«£ l 4 ] EISRrf/Xtifl^i-**^.***^ 

i*rt-C±3 A/1 0 ottT-e*^ckSr#«k"r*W* 

a7B«^*E»iE*o 

1 5 ] ±E3t»Si* s ft "TfflttWIB^ 
0. 3-1. 2 (mm) <7)!?£ **"t**«k $ ft, 
±E36«±U*rt«* f C¥»*»n, 
±E*rt*±^Ji^^*R^*** v ^ i ^« fe *^ 

< k 4 1 a«o*^*«<ttt»flli^3 - 1 
7 7 (ftm) OffS"C3- h S*L-caW*'<-»kStl 
rv^ittllltti W* JB 7 EfcOjfeESaffo 
1 6 ] ±E£#»***r«tt»»* & * * 
0. 3-1. 2 (mm) Off $ fc^i"* *«k $ ft, 
±E*K±U*n**«lE¥»JS $ ^> 

iE^naiKW^llR^itt**^****^**^ 
e>3- hSftTESWkSftTfciK 

7 7 (,«m) fc3ftT^*£fc*#«k1"*W*#7E 

*^*e««#o 

[W*ai 7] ±EaW*^-Hi, |*tB*»*fcli 

& * C k 4r # a k 1" * IS^JI 7 Ett*> *E»«M*o 
[W*«l 8] ±E«-»4feli*rt**(B5^L^v- 
HlffSA'O. 6-1. 2 (mm) Oij**S* f B •) * 

1 9 ] ±EiJ**«**aw«t?** ^ k 

« k i" & 11*^ i 8 Ett^*E»«ftc, 

[fll*3B2 0] ±Eil*a£«l±, *^*Wttt«li4: 
* trii^ i L tz v - h $ tir 

i^ck*fl#«k-r*W*3il 8 E«t03feESiKfto 

[If 2 1 ] ±E*n»W^tt»Hili^ t: > 3 - h 
\zi i)ifc*S*i-C^*Cttr»«l:1-*»*a2 0E« 
0*EIMIt#o 

[»*]H2 2] WB|B|i»flt»**vwiBO**>^U± 

o , Mi u is$fMi f-tB k * - 1 «: * t h mmm 

iifto-cv^*c:t«r1*«ki-4 IS^^ 7 E®^3tElt« 

fro 

[IS** 2 3] ««B»K**^<iRit«fc. ^ B ^^ 



1" h W*JR 7 E«^)*Eia«#o 
»-t*«U|6i^9Ufieot:/hS < ^4J:^:?^t^l) 

*JS 7 E«o *KIM»*o 

*tt*Wfcte»»* c * ±Eil W * ^ - ■ *: fit & 

[«*«2 7] ±E»fl*^-i^SB»^ yw ^ 3 
- h **4 s *irv^ d fc i-&tt*?l 7 E«fcO* 

[M*3i 2 8 ] ±E*tt*ffifttt»ffi**ifc* £ *i* E 

&W*3EB1 5E«<a*EliiRffco 
[ W*Jl 2 9 ] ±E**H»Wfctt»«* t Jfc* S ft & I B 

1 6 E«t^*E»«l#o 20 

mm j£ ^tirv^^ii^^a^i-^ is^s 7 E*<a * 

BftNM*. 

[»*«3 1] ±ERtt»Jkm^«W*N* ff , ±E« 

<D : &m* A Lfc»*U, (A/3) /N (nm) £17 
X-t>2>ZtZ&WL£'t2> W*a 3 0 E«0*ES«fto 
[W#*S3 2] E»«W-iffi«l-iS^*^-*** 
L> lEEftit^S: < £ tMfif^S^ii^ffi so 

t = 3 - 1 7 7 (,i m) -C^^Tt^T-V * * SrE»at^ 

KS* S 6 8 0 (nm) U — V- t , 

[W3J&E3 3] ±E#**'<f ***** 

-f * * *■ EiSff/ 31 (iff ±1" & o ■ □ »N A £ 40 
itfiSRUoRi:, At £±5. 2 6( A /N 
A 4 ) (am) WUft* 1 « 0 2o t tf) t* 4 i t 4:1** 
£-r&W*3l3 2Ef^ff^^^to 

[IMWS3 4] lEU>X^2ffMtft*:afi 
Si: "f& 18*313 2EW**fa^Io 

[R3RJB3 5] ±E^>XtiBBP»NA**0. 7 8JS. 

[0 0 0 1 ] so 
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o. i \^x±.(onmv y x^m^xitimM^ixxmm^ 

E«atf/Xii»&*^b*t**E«lt#UH1-& t«5 
^t^tU «fflLU< <, «R14i*v*#E»«t# 
[ 0 0 0 2] 

ftEa^uB-r^w^ftBT-caftttLTv^o ^ 
**flw»E»**ii, immxtm- fft^i*- 

t > B»Elt**uifc'<r-«T]a± t iK v*E»*K* f Jl 

xmitmfrh&±mi xm*fc^m&<r>%tbfix^z> t 

[0 0 0 3] -e^>^T-fc#U, ff4HfflI«7)^ : t , )-I 
[0 0 0 4] ±E^^^t-f -f *f , ^^*0*7' 

* - > a*ffM $ n a o h a / < * - > ^ j& $ n 

Ki6*JBdtS3H"CE»»fc»§tt, SfcUCORttRSr* 
ft*o*53% 0 2 ^ <b«it & /:*^)«SR^±EEB 

[0005] ^pji^m^^^ 1 ; -Mm-ftfcL 

*Bt7OTBJS**l, -tOLtlcT b F e c o»o*«a«E» 

HR^«*Sii^m*:fc$*L4o ^LT, :«*I^f- 
< ^ ^ ic i5 ^ T l± x a^^^ii ^ b % t: mM L X «»o 

[ 0 0 0 6] iE^iHAf^^^*! 
^^»o*EIWIt#**Eli**fki-4*ftt L 

tffo c: t-C, *E»«Kit+4*tt3Wi*Siir^ 

[ 0 0 0 7] fCt\ «iS"C(iliif«. 3 > tTi- 

5rr-^*W*»«:7 !r -^*Ell-*"*fc»ODYD (D 
igital Versatile Disc, JJsT, 
DVDtfttio ) fc±7UStl-Ci>&o ^ODVDlcio 
u-C(i. I^lf^rO. 6 (mm) ItiLtffiiS* 



(4) 
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[0 0 0 8] ZtOXottffiLto*. 5l4**1fi:ftO*E 
tftlKf^^: LT, - 1 0 9 6 6 0^^U^1"«t 

0 ifrffiCNTS C (National Televi 
sion System Committee) JjjfcX* 

[0009] iojtE»HE#u*3v»-ct±, mmm^r* 

(Video Tape Recorder) U 

::<7>#E»«ftUi3^"C^ MtkZr* xtikti- 

*<Dj£$**iJfflU /M^ m«ftE»fcfl^^£'t"? 
ft<, Bgffl OfiHS4^ h 'J '^yv^iib^/: 
4. 7 X (0. 6 5/0 

fit, ±ESC i f <5 N A/ a ^ l . 2 0t^^:y ? 
[0014] ::t% pjiifflNAftt^t, 
iCitLtf^ **®rt*il1i>£>Xl'&ftJg (v>3bi9>* 

S< LT^;v >fcli»1"*tt*oe»*ft*^<'hS < 

[0 0 15] H«*)3Iitf»fe, 
»55-£>I¥ $ O If <b o # §r^<7)fEHrt ICJR* & 

[0 0 16] L^Lfttf s <^ &fe4 4WE»*K 

w-iBiciaatKfltLrEflk* fc u *o±uew 

-±H±UKW««rtt«t, *0±li*a*EHW«r»« 
B8*t L-CEISlOlf «£ 3 ftjfcEIMifoM* 



[0 0 10] f:-C, ±£#E»il#K*3V»Tli, 
J:?ft£#fttttt*rtt l )&tr'<<, 8 (GB)J»±*>E 

[ooi i] '&%<DMmmfcv>Wti^&^ 

C±, 8 (GB) <Df£1SSSte3tJ£$ftT^ft^ 0 ftix. 
(f, i5E1*6F*fc £ftT^£DVDU£^T*>, 1f 
*«OfW*rt* i"*3b*>, **M»e>*g2 4 -5 8 (m 
m) cOf&HU^^Tii, iKSA^O. 6 5 (/am) > * 
(JttT, NAtfttio ) ^ ? 0. 6££*i 
4. 7 (GB) OE***L**««S*L-rv^v* 0 
[0 0 1 2] «x.if, ECC (Error Col )e 
c t i o n Code) t w»o * - 

77htDVDOKtL/:iit% 8 (GB) 



[0 0 13] 



6 0 XNA//1) 2 
ftfc. 



^8 2 • • ■ (*U ) 

[0 0 17] 

^r^ottWi^XoKPft**^ < Lfcfc-fru. «■ 
Lt\ it^uvXt *E»*lt#l«I^E«-c* 

If h 9 y * > 7\ 7 * - # * - **<7) W 

< ft*h\/^o^Hja^5&*i"&o 

[0 0 18] ^-T% *ffeU>X <?)gHL fv^xii 
»i/>X*jtE»*lt*uiS-^*t*, i"ft^*, T 7-^f>^ 

[0019] ftiz&^fzitrj 7?RTfim&r< a? 

[ 0 0 2 0] fct, l^ioC^f ^T^i: 



(5) 
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U > X ^Mt h if y * UJt/<T US > ^ 
U, aW««iiSRUR^L, «* I »*LT*«L-CL 

f*fflU*B4>SE** *9 ±E* ^ ^- ^ *E»«#M<Offi 
S^JW^v^ & Ut±, *;u^-* f iSW^«UW^1- 

^ Q ^(D^n tt%*<nfm*'$k'h^^ u J: *) * 

lSLT4^"Cllv\ fit 
[0 0 2 1 ] *&tt<ajte»^***Ui3^-C 20 

0. 2 (mm) ttTi:»it**br^r^t©fS 

[ 0 0 2 2 ] hl^t, »aL^mc*itiS»«:» 
it, *a«S«0**fc*fc!E»1"* <fc "9 £*ES§«£fcUi5 
v*Tl±, fta*****^*^*^ -^SI^ 

[0023] m%%z§mi&x-&zi&%r4A?^&^x 30 

ii, 7>f^--t«;$tL*««l 3 £:«»7"f^^^ffiUS« 
Htn^ £JR^I£< i 0 U «9 , 

l±±EOjfcE»«E*UJ3v»"C 4*#U*»-C* l 9 , ^ife 

7tEii«#a®s - c"e«±*aa»*B^**to*ttx 

SHi: «fc 19 WW** v*5****i-* - * '9 , 

[0 0 2 4 ] $ bU, :<7)J: 7 fcftaiMfcRlt, Tta 

«ifffl^fc jfc*H9l*1-& i 5 fcjftEIMMfruisit* 8 40 
(GB) ja±OE«S*oajKiSa <Ht iiti»4e 
[0 0 2 5] *w"C*»W±* t£*Of[«Ult*-C«* 

AS t v>o fcE»»±U»* $ ft* aw * ■ UH/$ ? 
BtLi:<<> *«3WB-0U< <, flHW4*q*«&^ 
&#E»mttfr*«+*-fc*Btti"f*o *fc, *56 
^uKNAftutt&^-TN il§Mlt, Pllx 
(i'S (GB) U±co««S:Eanrffiti-*jfeE»«t#* 

[0 0 2 6] so 



[ sua * » ft-f * # <7>¥i3i ±ao »a t m&t-t & * 

^SS W £ *i & a*8 * ' * - O 0>^ffi1B £>®K *: S5 * - £ 
U«fc*K aW*^<-)i^^»^%**PPx., ftEitfifft 

[ 0 0 2 7 ] 4fc, *JW!*««i3lft*«»r«:«<a. » 
NAfbU*rJC£BTfti: SSSfiftLT, 01 x. if 8 (G 
B ) BL±Ofl|« £ EflWft t-f& MmmfoW&lE* & 
tt, £ *> ftEftttttaEftK tf/X li If *. U «r 

[0028] ±aoaw«ra*-»**^*^* 

5ftW<?!)*Ell«#«i, Eil8^-±ffi«0USffi1i^ > 
/$7 0 (GPa) BL±0*J-»J: *9^>&a^*^*-®^ 

ttitot* ») . doaw*'<-*«^<brans!co. 

[ 0 0 2 9] ^ffi^SS^JtS^ LTii, 
itfcto**Sr<, ttK*TtLw» 0 -t^-C^lfeWUisv^T 

[0 0 3 0] ±E*»W^>*E»«tffU*5V»T 
t±, 5 0 (jum) OTtioT 

[0 0 3 1 ] it:* ±E*»flBW*E«lt*U^v»-c, 
M*^-i**Itt^E^^*l OJii:Ea«flJU 

[0 0 3 2] » 1 ^>JS^>^^ 1 5 

0 (GPa) Ja±tf>*ffl-J: *9^^>-^?& ? »4 L<, *1 
OJfO j r>^^l 5 0 (GPa) «fc ^9 t>/h$^t+» 

%l<?>m<nW2&2 (nm) tt±, 2 3 0 (nm)J^T 
X'&ZZtmi-i Lis »1©10US**2 (nm) * 

$^2 3 0 (nm) J: '9 t *^ t *SJE*t^ & < ft l 9 

atrrtffi l< ft^ c 

[0 0 3 3] S5>U, ±E*«MO*Ea«t*U45i*-C 
(±, aW^^-B^Sffiffl^Cioo-x Hx (1 (ilT-%) 
<X< 4 5 (Hf%) ) . S i ?N4, Mg F 2 , A 1 :0 
3, S i 02<Ol*><D'J?%< ti> lWHtSttttftX ! 9ft 

[oo3 4] $tz, *&mnittamm±* tmm*\ 
$i#a±use$n-ci5 0, ±ee»**^^4< ^^ifl 

««**«E»Sii&*««*«0«i*U45v»-c, ±Ea 
W*/<-fB^I?$ t ^ t = 3 - 1 7 7 (urn) -C£>o 



mmtm * umRv/xim^-r & * *> w aft n 

AHlVfS.&X tOBU, At £±5. 2 6( A/N 
A") (/im) <nmm i $L v )3-'2Z.t*®®.t-tZ>i><r> 

[0 0 3 5] ±E*«W^>*E»«#^*5»'^ 
(i, !>7'^e7fP^P^0. 6 4 (,/m) , 
-0^0^±84. 115° (i/NAVt) «/: 

[ 0 0 3 6] $ hiz, ±B*ISWo*Ei»ilt#<i±EiS 
gArt ? A^0. 68 (/;m) , ±EBJP»N A**N A/ io 
A 2 1 . 2 0 **fc1UE«WI£j»*-C£i** 
$n>5Ci:WiL<, Sft^6 8 0 (nm) HTOl/ 

i6<^BBP»NA^0. 7J^±<7)l/>^t^ii^^7' 

[0 0 3 7] **WO*E»«*Ui3V/»T(i, EM««> 
— ±ffi«KfcffiffiO#Hr V ^sp 7 0 ( G P a ) BL±^>*tft 

7 - ^ > if 7* 4 * 9 >X Z&fiXftZfftM'fZ ■£ n I- L 20 

^7^ko«#»±Lti, an 

rt, a«*><-*^«^«fe^*kft- #EJM* 

[0 0 3 8] ±E*»S^*E*«#lCi5t»T, 
jSW*^<-«^ff $4" 1 5 0 (/im> JBLTfc + tLJdT, * 

& O 

[0 0 3 9] ±E^^^*Eli«ff^^^T, 
an*^^~S=£r*MJ^@E$ti^® 1 Of £EfM1M^ 

[0 0 4 0] 3<bU, ±E*5IWOjfeE««frUi5t^ 
"C, ±EEIM*^4< fci«*MB***E*Sii*« 

t = 3-1 7 7 (,im) tU »afl*^-WStf?> 40 
£a t t Lfcfc SBEitEIMIt^tEitacK/XJi 

Hti-ijt^onupaNAiJ-fcvatftA twin:, a 

t £±5. 2 6( A /N A 4 ) (^m) OBB^ROa 
o^t:l, F7 i ^t , 7fP^P^0. 6 4 
m ) , **j.-07fr*0^±S 4. 115° (A/NA ? 
/t) J^UU ±E&KArt ? A£0. 6 8 (.« 

m) , ±EHP*ScN A?!> ? NA/A ^ 1 . 2 0*r*fc1-E 

»??±*£*-ce»s fciiHfe-r* * $ ui-iu* * 

AftU+^WCTIfc-C. *fflHtS*i, 8 (G 

B) U±oE«****il*Sit*o so 



l l - 3 1 3 3 7 

10 

[0 0 4 1 ] 

[ 0 0 4 2 ] *«*>#E»#Mfrl±, ESW*>-±ffi*!IK 
SBH«* tJ ir > 7 0 (GPa) B.±^*t»J: D 

ib M P S 0 . 7 £JL± O it* U > X Sr ffl v ^ T}fc# ? H?.94' 3 <i 
TflMRwEftatK/XiiH^fffctL* t><7)-C*&o 
[0 0 4 3] fcfc, *5SWo*E»*£ft<0* 1 ^flt L 

O 

[ 0 0 4 4 ] f^^*>> ^JOTt^Mr-V X * lC&v>T 
JglK£*U WiUTb F e C o^^*Sa»E»lffi* s E 

it® t ltm $ *l, $ p> icafta**oawiim#mi 

[0 0 4 5 ] fl-C, $«Ojfci^f>f ^ * KiS^T 

2W*^-i t^^i, a^fc^ffiflM 1 ^ > ^ 7 
0 (GP a) Jtt±0#»CJ:»)*J«SiiTv^it fcft 

& O 

[ 0 0 4 6 ] fc*S, *«OjtaftT r -r * * Ki3V»Tl±, 

aw*^-*. -ra:*>*>awa6«<o»s**i 5 0 (,* 

[ 0 0 4 7 ] 3<bK, ±fc*ftm<D%M*.74 

v^rti, a9J*'<-n> -r &fr^an*«o^ffi«j& s c 

100.x Hx (1 <X<4 5 ) , S i 

3N4, Mg F2, AI2O3, Si 02<On-h<0&% < ti> 

^t!> ? 70 (GPa) tlJ:U$iitv^o 
[0 0 4 8 ] ^fl^^f^ X*Uj3V*T«±, ^ffiffil 
^■V>^$7 0 (G P a) J^±0*t^<t *) fcaa^tS 

PI40. 7i^±OWlftV>X^ffii^T t 7-^>^T-V ^ 

^7^twfW»±L , rt, &mii'*-m^<nm<n 

[ 0 0 4 9 ] ttz, *«0*«*f'-f ^ ^ tzio^Tlis 

aw*^<-nua«t'7*-r ^^-ctufflsiit^^^t- 

fc, ±EO±^4«Mtt L"CI±, l--a> N dfjx^f 
tpT«T*0, *»*r'< ^^a^ 
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[0 0 5 0] fcfc, ±ffi*ffil0^a«f'-<^^Ui3V^T 

[0051] ±.&<Dmiz&^x{±, ai*^-it*4 

ti" SttUOV^TSE^^:^ CoaW£ 

[ 0 0 5 2 ] zomir, iiol^>^i 5 
0 (GPa) HJiO»ftJ:!)M:kiWfiL<, *1 
(0S^>W1 5 0 (GPa) J:H/J>^v^+» 
3Qr«K*?lHSi-&-4:**-eS-r. 1SF4 t< 4v» 0 4fc, 
fg 1 afloJp £tf ? 2 (nm) BLt, 2 3 0 (nm) &T 
t^^:i:»U<, $l^)l(7)f^ f 2 (nm) * 

$#2 3 0 (nm) J: 9 fcffv* fc*ffiR#rt*;fc§ < * $ 
»?T#4 L < fc^o 
[ 0 0 5 3 ] SfcK, #0ijU£v>T(i, *%W*:jfc?8«; 20 

[ 0 0 5 4 ] fc*3, aw*^-)i36*r ^ u 

[0055] &t:, ^m<Ditmmw<om 2 <om tt 30 
[0056] *m<oyt7*4 ^^u*5t»rt, ftt^^ 

1PJj#-V>^'^7 0 (GPa) ^i^fU'l^^M^ 

□ao . 7 i/ >xzm^xiti>mM2tixm 
#*>ei»r tf/x i±n±tf'n t> n & 4 0 -c & a 0 

[ 0 0 5 7 ] ^LT, ^WOjfcflMlTW 

0 (GPa) &±0#»UJ:^J[M3ftTV»&Cfck4 

[ 0 0 5 8 ] S 5>U* *«^jfcr* ^Ufc^Tli, 8 
(GB) 8K^fll»OE»«:"Brifeti-*J: ; il-LTo 

[0059] 5fc-r> mm* ^-m<vmz i^^"x&<< 
mpisna. aw* t tii 



hf-f (ttT, CDtftt^o ) ) OWS:i 

¥3-22565 O-t&ffitc^^tL-CV/^o 

[0060] :ixt:U^ @^±8 4. 115° (A 
/NAVt) -C*tLlfJ:<, C*iii*%W05feE»Ji 

[0061] d^-e, r 4 x**im\zfkmir 

***-eo*#»fcK#iI*#;L&k* 0. 4° kt 

CDtliO. 6° . DVDtiiO. 4° tZtiX^ 
0. 4° i^Tk Uv^o 

[ 0 0 6 2 ] t£«oT> 0 = 0. 4° kLTEii&^/X 

*a»Jf £ k^gftuts^i*^ * 
titjH-ak, if A = 0. 65 (^m) kf&k, N 
AliNA/Ul. 2 0 7^0. 7 8BL±* f »**tt 

* 0 -tL^tb t^ 2 8 8 (/; m) 7& ? 2»^m^n^ 0 

[0 0 6 3] 4 fc, ^> fflifcftffcOTi* A = 0 . 4 
( ; ,m) ^^^«gU NASrNA^O. 7 8 
04 4Ui"* k> t = 1 7 7 (/i m) i:^^c 
£\ &m<nm2&l- 2 (mm) ^SCDfOSafi 

»*«ffl-t*-k*#iR1-*k, 

>f ^^colf $l±*;faft 1 . 3 8 (mm) k££o 

[0 0 6 4] 4*:, *««e»«# car, MotM 
& 0 ) o»#a£iw«r#asi-*kaw*^<-8W^i±»^ 

MU<, «x.lf3 0 m) WTUt^t^tMOt' 

oEias^sau^^o 

[ 0 0 6 5 ] aW*^<-*^ffS^TRJiE»KI 
*&^liE»il*r«»i--6aW*^<-*<0«ll«tt^^ 

ot*4o, «bm4*, nnEa-r*, 2Su>xo« 

J60»***«i-*k 3 (,«m) KlJiliU^o 
[0 0 6 6] »JEwJ:9i:, Eii35J££±ifSfc#>Kli 
N A/ A fcJiif&C tWXti^o Ctf>»£\ «x. 
l*E*B*k LT8 (GB) £3tf& tf>U, ^ft 

<kiNA^0. 7W±kL, b-f-«f A^O. 
6 8 (/im) ttTk1-4Clk#JZ*Rfc4*o 

±E^i ^ uaw*^<-*oi»$ tx*3--t(omzi± 
ztmm-tzt. aw*^-»^>ws«±3- 1 7 7 

[ 0 0 6 7 ] SEot, ^OOjtf-f *?U:k^-C<i, ^§ 
0p/N'-iOf$t^3-l 7 7 (,«m) Htv^o 

[0 0 6 8] ^i:, h^^^tfyfWPtJS^o* 
p^<t^:8 (GB) WE»Si*ra*t4fc*I)U 
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(0. 7 4/P) X ( 0. 2 6 7/d) 
d< 0. 1 1 6 1/P (/i m/b i t ) 
tfiUl^ P = 0. 5 6 (,im) Wild^O. 2 06 
(/im/b i t) £ft&7^ ^liDVDOROM (R 
e a d Only Memory) tiiJlCLT^ 1 ), 

mm&<nm^&mm<nfe$: prml 
zbizi 5 (%) esofc*Komirari f ai&4*u «> 



h 
c 



h y v 9 If ? f- P (ifttrC 0 . 6 4 (/;m) 
ft&Clfc^ig^ffiStl&o 
[0 0 7 0] fi£oT, *«Ojfe^4**Ui3V*-ai, b 

=y y ?\Sy + P£T>^0. 6 4 (/im) tltV^o 

[0 0 7 1 J £<bU. ^W^^-f **Ki3V*Tt± 
^ y * tT y *-trfc A Picov^r ^i:i#ll< ft& 

DVD"CO If 7f 0. 7 4 (^m) , £^±0. 0 
3 ^ «b , 03P/0. 74 = ±0. 04P 

tft& 0 i^^ot, p = o. set-fzt, AP^± 

0 . 0 2 3 (/i m) ^ ft&o 

[0 0 7 2] ftoT, *«0*f^^U^rii, b 
A t = ± (0. 4 5/NA) 4 x 
= ±5. 2 6 X (A/NA 4 ) 
»8J* /<-JfIP£ 1 0 0 (/im) «P'ti:»L f 
SIA = 0. 6 8 («m) , NA= 0. 8 7 5 

[ 0 0 7 7 ] 01 J: 1 ), «ilfDVDU*5^»"C^*A- 
ftifSilfc^ftv^-frOy y ^-**-C** 8 (%) t^ft 

±**fc#Sffi*:fc*ftiI(i±6 («m) :w 
[0078] Lfc**oT\ Kflfaeftufti^ 

If jp^lCf^StL&fr b A t l±, ±5. 26X (A/N 

A 4 ) (/.m) &TT-fttt*u£ft'bftv>o 

[ 0 0 7 9] -eCT% ^fRlOjfcrM *?U;m>T(i, 

£tr*b£A t £ LfciSK, S1£*t-V * 
* tE»ai//X«i»^1-****«>IBPaN A£ J: if 
ftjfcA tcomil. At £±5. 2 6( A/NA 4 ) (,« 

[ 0 0 8 0] Eaat^/XJiH^i-**^!* 



[0 0 6 9] 

X4. 7^8 - ■ • W2) 
• • • (*3) 

V-y^tf 7^tftbAP^AP^±0. 04PRTV* 
[0 0 7 3 ] Stv*T, »lfl*'<--BJ*3tffcKov*TiE 

10 [0 0 7 4 ] iiW*^*-l^lS$^S**i-WV'>XoK 
^ftiI(iNA^4*lc, 2fciKfti::Jt;0H"*o SoT 

[0 0 7 5] ftP^/^f^t L"CCD£3llf& 
t, CD(iNA=0. 4 5* f Stffl-ft$tt-Ci3>)aW*^< 
-JlOJ*£«*»»l±± 1 0 0 (/am) -C**o 4fc, 
DVDtt±NA=0. 6T±3 0 (/^m) ^Ig^nt 
20 v^* 0 -tfcfc>*>, J8E*'<-JH¥£tf <b A Hi CD TO 
ftgi±10 0 (/^m) Sr*i»Ui-4fc, Tttt4<D± 

[ 0 0 7 6] 

(A/0. 7 8) X 1 0 0 
(,,m) ■ • • (5514) 

(Om^XHtmiEX £ ft V^ 0 -E- LT C 0*(±Ef $ 
ftLX±3 A/1 0 OUTUff^i^'M^^o 
[0 0 8 1 ] ^t, *«Ojfcf*-f ^^UioV^Tii, IS 

aa^/Xiiff^-rs^ffiM^^^ffi^Sffiffi^ R a 

30 TiiN *oSffi±OX#!y ht>fXfttfit±3 A/1 0 
OttTt Htv^o 

[0 0 8 2 ] ^ti, fi^COV^I^So ±E«'tEU 
f^LT^DVD6O50 (^m) i:#L, E^50XP/ 
0. 7 4 = 6 7. 5 7 P (jt/m) hft^> 0 
[ 0 0 8 3] ^-T% ^ijO^T-W^^U^v^Tii, ffi 
6E^E^ 6 7. 5 7 P ( ( «m) tltv^ c 

[ 0 0 8 4] 1-ftfe*>, ^JO^feT'-f ^^U^v^Tti. 
^ft < t till ^I^7ii ? lSiS^n^ffl^lIEfia<7)M^tii3 
tt^a^*^*"^^S$ t £3- 1 7 7 (jum) i: L> 
40 ±EJSW*^-Jil5$tr^A t t±E*f^^tBII 
a^/XiiS^i-^^^BBPaNA^JiO'jKSA fc 
OHU, At ^±5. 2 6( A/NA 4 ) (^ m) 7^ ? S 
»13loJ: ^ (it, h77^kfff PtP^O. 6 4 (ju 
m) i:L, h77 ^ t c 7f trb A A P^± 0. 04 
PH> IfSd^d^O. 1 1 6 1 / P ( ( «m/bi 
t) t Ls f^^^^^.-0^0^±84. 1 15° 
(A/NAVt) tU I'tEfcE= 6 7. 5 7 P 
(jtim) tL, X*^t^Xa«rttwSEMSRa 
tRa=±3A/lOOJ3LTt1-*tt<>l-. E«lf± 
t^riSI^U^O. 6 8 (//m) tftO, NA/ 
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A2S1. 2 0t*fcttOkt*itf» 8 (GB)O 

[0 0 8 5] *«^*f'-f «rft L 

fc#56 W & it * *E»«t*^*R ft * ^ * * * * *: 

(iiSSE^EK-C * h % > 'J - 7 * - * K X Z> % •) »i£ £ 

[0 0 8 7] ^litfl 0 (GB) il^ROM^ 

^2 5 (%) "C**fc1-&fc, at*fcK*f«l 
|(7)ry>^ h 'j-{±l 0 (%) T-*4o EP*>. 
iov^t if £«fl) I ± R**H * * R*l* n £ "T & 
2ft, «x.if*SR»«*^ATrv>> h'J-10 (%) 

ff^Tv>^ , J-2 5 (%) IcLTiJ 

^> O 

[0 0 8 8] H*UE«T'-f **U»JS3*ia*rtffl» 
mttZZt, Wilf^-TEH (E»B±ffi*&* 

i«>k/$ou-7e»<o»£\ %mm^h^x, ? 

> Yt ?)l<-y*<n\\)T3-- J r 4 5 0 (%) 
liSWb^T5 5-6 5 (%) lzR£-t*tf)ri*iK§ 

[0 0 8 9] fcfc, CC0*«(i, *.«"Cr'-f ^^«r««: 

**eKo»«itt* c »*$tt4ao. 6 (m 

^fcftdS^a^li^^frt?** 0. 3 (mm) tilt 

[0090] m2\zm-r£niz, z<d&%li o^o 

ESSttSo ±JE*«1 OliSJfl^ft 

£ c Wil^r'^^^ROM^iiA 1 fti^RI* 
1^ 2 0- 6 0 (nm) oWS"Cftili-4o 

[0 0 9 1 ] fltttEIHRfc «£tftl*ft#»* 
WUfllfcfcA 1 ZnS-SiO:> GeSbTe, 
ZnS-S i 02SrCC0J«T-lSlIS1-*o 

[0 0 9 2 ] 4fc, *«9lf<r A l K. 

S i N> TbFeCo, Si N OUT- BSE $ *t&o 
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[0093] it:* mzm^m^i±, a u i tut a i * 

& o 

[ 0 0 9 4 ] [12 0«-C(±, MlOh l±R*tffiJ^<bE 

[0 0 9 5] ^^iSC^ti^:, li:f(7)±(:^ 
aigMtteWBt"?. 2«$ni)o Wx. 

10 If, ±jSoJ:^U®«Sii*v^1*tL^O»it"eStRS*L 

[ 0 0 9 6 ] £O«tt*WLtt»«0ttRi: tTii. 3 

00 (cps) feJL± 6 0 0 0 (cps) &TF<D 4 60^± 
EUE2 L fcff * t JBflE"*- & <r> K*«J Xthho 

[0 0 9 7] ffllAlf, 2 5 CC) t5 8 0 0 (cps) 

U*d^*Wfctt»lli4r«iTL)ta, 2 0 0 0 ( r 

pm) XI 1 THEMES «5 , 1 0 

20 0 (/im) gJC02W*^-l 1 2 ^ffM-r^-^^ 

[0 0 9 8] C-T% iS^*^-« 1 2ff2J&OB£, K« 

1 O^rtllW, ffil£(f*S2 5 (mm) (7)ffi®U^^ 
BE'ft14»B&«r*TL, 0teffi#$^r&i:. »'£.v*J i: Witt 

0 (//m) a±ict»4»), EJEL^K$«EH«rilt^i-- 

[0 0 9 9] ^tL=Sr[HJSi-^^46Hli, 1 

30 IfcttWJIBiSTfcfH a^Wiie «x(f> o. l 

(mm) If ^O^V hOv- h Sr, 

3 0 (mm) ORBUSDIL. Ml 0O*i«i:St 

t ff v s * saw t r «na w^tttwii * w t $ 

^r, foil 4 , «LS:*T*)ft<*^ f #x.^^*o 
•^n-t^ticttiif, flJI-ailO (^m) p-p (tf- 

[0 10 0] ftfc, 1 2 4r3Bjjti-*»U, 

*£>ati* CD?<Oi (12 0 (mm) ) i^mt L 
120 (mm) +5 (mm) £ft*{ii<h LTio < C 

[0101] ttz* [14 tc^-f J: -5 U> ffllilfffS 1 0 
0 [ M m) <^)*y hOv- h 1 4 

ftttWffii stiits^^ia'h 1 2 

^MLTU^o :«»^y- h 1 4 <OlHStr% t 

(,«m) p-p {^-? • h ^ • \XTX*>iUZ 
50 J:v^ c 
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[0 10 2] *«1 0 tWlff^tlOXLfc->- b 

1 4 *«*ffl<7)*ft«fflffc14»B]i 1 5 1 0 

±i:Bil, EHEJi#S 0, M 4 * ff 

^maftttffl flt 1 5 (dm Lt%: o t iS^f^Mft 

m) p-p • h * * If-*) J^B^*- <h*r 

[0 10 3] #5£W±^ H 5 KSrt J: 5 tc^Rl 

[0 10 4] ifc. Mtf:i«^r'^^^ 
4ta- 16i:*ti:^:, 3E« 1 0± 

[0 10 5] X*i-?ijESM*l 9(i«9J* 

✓ 1 2 tHCttft-Ca- h LtMLTU^L, 

[0 10 6] fcfc, ±l£<7)«t ; )^^^S*7 : -V^^^lB 

-f * * > X LTifc < 1" & - £ **3 * L 

[0 10 7] CO*8\ ^ftVVX^^^ICi^ 
[0 10 8] Cft£l»at1-&*:£>C> j»aLfc«WJ: 3 

-h («<£W«HJ2ll±) 2 0«t:H { fi^^ 

Sr^it^l" < ^ — K3- b 2 0 ti^mWlhO 

«« till AT 4 «fci>o ^ oWKESibt- «t ity* < 7>>V^k 

[0 10 9] Sfc, *«W*f'-f X^Ui3t»T(i, Eft 
Rtf/Xti?l£*fto*<afftK& 7 8 0 ( n m) i: Lfc 

(nm) JAT\ WnSS»* f l 5 (nm) p-p 

[0 110] *«£>jft7W X*U*3V*T, 01 A If 15$ 1 
00 (/i m) 0* c 'j KOv- h Srfflv^TaW 

2m*-«*J&j3cU EfiWfcffiSHtBtfc L^»*(cE» 
S±H«tffo^o -<0*§£\ ****** 0. 2 1 (,«m 
/b i t) (%) tmbiltZo ttz, Z<0 

&!!2 3U*1% B2 3U*5^T, 1tttli#S*[o]^f2 
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ft (mm) fc5*U «ttl«SJSt/rfi (nm) Sr^-To d 
2 3U£v>T(±, -eo5J*4:«^rp]Oa*T^L, # 

ti, Sat?*jl 5 (nm) BIT, JSl*l£ftli 1 5 (n 
m) p-p • • If-*) + 

[0 111] J/:, *mv>itr>( XtiZ&^X, 

- m i mkitm tmm * mmmm ± u & * u i 

eSf*Lfcft. #WfbLT**U EfM**«ftKtfc 
10 L/rW-frUpsOJlJI^EJWIfelBRSrffofco 

[0 112] *l*9E**0. 2 1 (/i m/b i 

t) (%) Wf>*l)to tfc, C^-Mfc 

Jtr-f ^^0*JB*T**ai*Lfco £<Dffll5e*8**BI2 
4 C7pi"o 124 Ki3V>T, ««t±3Ml:fr|p]Oiaft (m 

m) *3*u mmmmnm (nm) t^-j-o H2 4i: 

20 (nm) BLT, Srt3e»<±5 (nm) p-p (If-* ■ 

[0 113] wCOJ:^ U^0iJco*T-V J^^Ii, KOC 
D-^DVDOffi|*|«JB!ff475 f 1 0 0 (nm) t^^Ci: 

[0 114] t/:, *5feW^jfeE»iR*^i3v^Ti±, IE 
30 «:H J tHo 

[0 115] *«^*E««t*u4Jv»T(i, aw 

ffiT®j*LTt i^o 
[0 116] iORJ*|»jhHlOBW*N(i. aW*'<- 

^*^*«Ai:Lfc»*i:, (A/3) /N (nm) 
J^JLT, ICii (A/4) /N (nm) gJitiCi:* 1 

40 [0 117] *«<o*E«lt#oJ: o i:i(NAi:ft4 
i:, Eaatf/XrtW^tff ^E«S*jt«)AI*ft t* 
§ < i>aW*'<-*o*BUfcit*#0> 

[0 118] fli!^ NA=0. 4 50^^H(i. Eli 
S±*OXWft(i> 2 6. 7° , NA=0. 6^1: 
li, 3 6. 9° t^^o 

[0 119] fit, NA=0. 8W«^CI±, E»W 
4*<oAWftii, 53. 1° u4i*o awa><-*^ 

so LTi**wfc*q8a»j&feiiTJ3i), 2W*^-*wiJi 
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5 (%) £j@;t&o 

ffiRg * # -7> Kt^f^f KJ O 1 6 8H 

#H3) *loa*tv^Blt4t* k k t 

K jEtt N A coftT Sr 4 «b "t „ 

[0 12 0] ZOtztb, £OXo*Po1«fclB#t*fc*5> 

[0 12 1] E»S»jhBlo#fl-iw(±, aw*^<-»^>ffl 

iff** 1 • 5 2k Lfc»£UI±, ftflfcMUJBWJW 1 . 10 

tv^ y-X 11 jft¥*R 

*2 8M#SS) o L*LI*ttUli, «x.lfMgF2*« 
fflv^Mo MgF2 0ffl?f$Nlil. 3 8t*4o 

[0 1 2 2] EliW*%^jfifi* 6 5 0 (nm) k1"£ 
k, MgFaJ: $4*R»l»JhRttfltSli* (a/4) 
/N (nm) 0*fcMfcR*ftA1-*wkfcJ:9, ft 1 

20 (nm) OffSU^Jft-ra-kiMif 4 tv^ 

[0 12 3] k <1 6t\ Ji93*'*-Ji£>*fflK*5 t t&* 20 
*>R#t*ti, R«l*jLRw*3***fc (a/4) /N 
(nm) 0«H-C«^S-*T^< k, (A/4) /N 
(nm) k LfcWUf^kft^-tJWI^^^^ 
4o RWIBjLROJM** (A/4) /N (nm) 

«rax.*k*OR*r*(±i|»*L, (A/2) /N (n 
m) ii4oyS:fcSu**t«r4C:ktii^*fetLT^ 
S c :o;tH, RttKiLRoWSii* l*±u«;R 

«*4#J8U Sfc, (A/3) /N (nm) 

[0 12 4] ±^L^<t -9 lca^*^-Bco^ffiUR«" so 
«jLR*»JBLfcfcS* «*.lfflWf*l. 5 2 0iM* 
/<-Jl±KRI^jLRiLTMgF2*JMT (A/ 
4) /N (nm) OI? $ Ltz k § ^ E»B£Jtek 

LT 5 5 0 (nm) Lfc»&UI±, EISS 

±#03A*MW*6O° SKS-eti, 5 0 (%) £Lto# 

^tttblig fU-¥-T > Kt^f^f **#>f KJ <?) 1 
7 4 K#flS) 0 

[0 12 5] *f§Wli* JtMRfltiHOTW **<D*fr& 

|S02ttOiS5K 5 2£, 2 tfcttD 

0P$ 0. 6 (mm) £0115 5 1 , 5 2 (I, ft* 1 
7 0 (/im) (OmMiJ^-mZMl&LX&n&frit&n 
T% riAZOWZt* (0. 6 + 0. 1 7) X2+ (« 
3fJf<7)I?2) fcfclK ««BOiPSfc0. 0 6 (mm) 
k1"£ k, jte-rW 1 . 6 0 (mm) kfc 

*o in 9 utfi-£ -9 1:, ltswatss o <r>mm\z 
t aw* 1 2 * ^ 4*aojt 



[0 12 6] ±Eo J: n *?o»jS«i;:o^T 
fettW1-*o Ell Ol^ti:^:, WLHiUScf, ifc 
(i*-v* bffiTft^ftfcfRl^tfl 0 0 (^m) SSOjK 
U b^v- h 4 0 SrfSftU 2f7*3sf££J: 

19 lt:n-7-4 

li, tzt7L\f2 8 0 (Kg f ) k«:i3Pti4o 
[0 12 7] dojftfticj: ^ 11 1 U*tJ:^:> > 
- h 4 0 \ZZ ? 4 1 CDlf^RfcTy h**\/M±*I*I« 

H^y - h ^flJgtLT^IJx.(^ 1 0 0 (^m) J¥<OSM£ 
ft*£4 3 itetit-tZo 

[0128] «v*t\ jfeica^<fciia*ttkmaii^, e 

JM 4 fc l i KltR * AH L T , ft »» £ »H*> *E»» 

[0 12 9] 4 wC0[Hi l t:^L/:IIIf4 3 £ 
JH^T, ^■*jt^*E»«#*r^«i'*ik* f -e6 

So 

[0130] - co±§£\ 5fc1\ in 1 2 u^-r J: 3 * 
* 1 4 1 ±U»#*tt*Wfctt»«6 0 £?ST 

U IU1 n:^t^L/:l«fi4 3&EiMHM£A 
«»*HI«fttt»fli 6 0 ic«« £ -£T »«•* S o 

[0 13 1] IT, Hi 3t:^ti^:, S£:ft**Mft 
1±»fli6 0^^lT[l]gl^6 l±i:BSil^St?S 
«£«4 3 7& ? S:^^^$ti^^^ 1 4 1 £IU$££ 

#lji_i^2 0 (/i m) k L. f^f^ 11 1 4 ic^rj-* 
^ 4 3 fl^ 69>^62»:J:0 SR»»«:HR» 

[0132] JIv^T, d 1 5 Iw^-T «t n \z^ mWMM.± 
3 k, ^lx.li'2 0 (jam) 0*£(0#Wfc3*lfc**Ml 
^ftttffiSte 0 t-ffk It, >^ 6 - 1 4 1 frblt 

[0 13 3] i^i^CLT, 7s9>;*- 1 4 1 l^J: 

ifSijfc^ft^. AU A u^&R*R£jaRi-£- 
k u J: »9 EM * BjSI" 4 - t ffX* i S 0 
[0 13 4] S^:, 3IUH1 2-11 S^rfflv^Tl^B^L 
fcX«*«9iSUT$ :ttaot> flWRE»R**v» 

[0 13 5] *LT, S^^?#^ti^:Efi«±U, 11 
1 6 UtP1-<M i^, «£lf»tUija?BUJ:o"CWfetL^:a6 
«l 0t**M»Wffc14»ll6 0t^Lt«£tf2 0 (/« 
m) OBH-ettO#to*4CkUJ: HOttoav^-r' 

[0 l 3 6] ll l 7 H^i" i ^ «»65U»f> 

ilfcE»W±U«xlf A I , A u«<OBRWR7 0 ^r^: 
iU Sbi:ftl«7 1 CtU J: 0 > $m\% 

&<omm<o^tr < * ^ iitK-t *> - k **-e £ * o 
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[0137] z<nm&, mmommzNt Lfcts, 

*M«NftO»Sk, BK»*7 0 t««R7 low 
£<Z>1»x.tf5 (/im) t<omt%z>o -t%t>*>. Viz. & 
ftJBBOSm«Hafttt»IBHlOlf S* 2 0 (/.m) kL 
KRWR7 0i:««ffll7 10W$*5 (/<m) k Lfc* 

[0 13 8] L^U :o«t 5 KLT» fctiajfcfW 7> 
^i±PB14****^fiv»o-c, »fiifi4 3fli:, 

[0 13 9] ±ECi3V^TBiWt/j#lES*Rl0W$0 

77^v > Xco pJtftggSI k Tifcg $ ft* o 
[0 14 0] l^>X<7)Dliii^i-^t>^2^W 
>X<O«BSri*5 0 (/i m) 

ti^:$«10tl«36fi4 3i<:5 0 (/;m) coPfl 

fc, [11 9i:*tJ:^:3i«^*f^^^ftlt 
*»£KI±. 3S«««4 3 0 tOBi:, 2 5 

[0 14 1] Sfc, #569Jti. ±»Lfc»i&Oftf'>r* 
^Offe, M2 0 C^1"«t 5 3M££&4 3 k, piRtf 
ttffiflt»T^flELfc«itf 1 - 1 (mm) OJ?£cDtM 

* * 50^, *nma< bttwai * it t r u * * 

^TEfl, 2 * ^> * SHI* 1" & * K «t 

[0142] ?bt:, *5IWUi3\r^"C(i, 112 1 U^i" 
G3Ci* f C¥$^^*«5 0k. ^«*«4 3^, *tt 

3 inj * <b «*Mt t hub l x m * L T , *»M U 4 ■ «it 

[0 14 3] *U^«±(^M2ft*^ K ifcti^ 

[0 14 4] «fc*«** t »S>il4tf? bSfcli/*- 
XO^Sti (A/4) /N-C*»K R0Mfli:o*S$ 

[0 14 5] ifc, //U-XE»*7> KEftUteo 

Xv ->ay)Hlf(^7 M/:(i?> KOSE 
(A/S) /NOt§i:t*i4*o 
[0 14 6] SfeU, 7> K/X^-XEfilCfc^T, 



22 

^^^d^^ i/-x^#ttt#f.t^it*^ maw 

Kti^nxb- *li (A/6) /N5gL<(i (A/3) 

*#*U M4*ttS:«£S-frJ: "9 k"f &k, (3 A/ 
8) /N^iSiffl*<*at4:4o *«WU*3W»T«i, fef^ 
h *fcC±^ii — Xooi£ S i±±EeBrt k £ *t * - k d*» 

10 Tffa4*NA«rjt»S**^>Xo*ifc«IUOU*rK 
H2 2«±WNA<rjt»e**U>^^fllflE** 

-To 

[0 14 8] "T Sl^l/>X3U*r^^ 
2 1 tOBi:*201/>X3 2 £B£S1~&o -WJ;^ 

2Pl/>XMi;t^»^i:-C% NA^O. 7£l±U 
-*-*Clk*«pHBk4»), «20l/>X3208lI32 
a kjt-f'-f 2 1 OftffikOKH (W. D. ) £#t< 

[0 14 9] ifc, »1<01^>X3 lRt^fS2C0U>X 
20 3260^113 1 a, ^213 lb, H 3 ® 3 2 a , & 

mm as 3 2 b(±*^*3»iBJB«ui-&ck*«aa l 

[0 15 0] ^<^2Sl/>X^fflv^:jtff f ^ *?2lfi 

[0151] 

[0 15 2] jg^ffll 1 

[0 15 3] tftb^ *E«*|t#k Lt*g6 0 (m 
m) 0#«jfcE«it#«:ffl*L, iO*E»Kt*^aW 
*^-Bk*^>iSW*«*v^i7t2aBo^ffili J I S 
at&Ui iJSgftfe^Ti^ftKJ I S- 1 5 fc^JHMt 
L/Co fit, * 0±tc#'JiX-r;H!!Otftai*:fe"^T 
0. 2 (g/cm 2 ) OE^T-if L# It fc«SI"C, gltE 
ftl 8 0 0 (r pm) X 1 #PflI!ifc£^ #t!4 0 (m 

40 7^ 0 

[0 15 4] jtE»*t#kL-Cli, i8fl*^-i 

<t I) ft*«W*'<-ll±U)f S 1 0 0 (//m) 0^ e, J^7 
-#*-bJ:Oar-&llfc»*Lfcto, **MMMtH» 
Bt J: 0 4*aw*^-«±UWS 1 0 0 (/im) 
HilftMmai J: 0 & ^> SI 4: BSE L t O > »>M»«f fcffl 
WIIJ: iJ**iSW*^-li±l-5^ 5 0 (nm) OCH 
(7*;V7TX*3HLgtl!?) tCVDifcUJ: Off^L^ 
so S i ? N 4 , M g F 2 , A 1 : 0 ? , Si 0:rfil? 
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tLZ'ty *ftUJ: 0 BflcL JBflELfco [0155] *S**IU 1^1" o 

*>, »W*/^-Ji*r*iH«UESii*»l^ [0 15 6] 



35 1 <DSfBfiS»*4 


35 1 


is i ommiz 


35 1 <nmmi£ 

»»»■□- K 








1 0 0 


2GPa 


B 








1 0 0 jinn 




2H 






SI0 2 


5 0 nm 


7 OGPa 








MgF 2 


5 Onm 


1 1 OGPa 








ai 2 o 3 


5 0 nm 


3 4 5GPa 






»u 


Si 3 N 4 


5 Onm 


3 9 OGPa 






«tu 


CH 


5 0 nm 


1 5 OGPa 









[ 0 1 5 7 ] * 1 Icfev^Tti, * 1 (MSMlRtf 

IB tc is i t & -V > 7 m * * L , ±Eft»»K li iEfil 4: ^ > 

sir 7 * S*£± K Wft $ ■£ ttSBT^flUS * ^-r o 

[0 15 8] SEffifflSKO* 1 <om*^h 

[0 15 9] ttz, SlOtt**^ 
*r-V>r** f 7 0 (GP a) £U:*>S i O2, M g F: K 

<t <)«a:trv»J6jfeE»«t*^*5v^r{i, » 9 

0 (G P a) HlOA 1 2O?, S i?N4, CH (T*^ 

[0 16 0] *»J:^:, 
0*ffi«0^>^*«: 7 0 (GPa) J3L±^#fl-U J: ') 



[0161] ttz, *3kw<DX7{z, 

WmzSZtizm 1 OJltEflWi«^E$tL&»2 0l 
30 i:J:»)MU *lO|S:t>^$150 (GPa)a 

0«£rt*3fcUjqix.f>*i, ftE»«fr*ffi^O«OS6± 

[0 16 2] Hi:, 
ffifflfcC 100.x Hx (1 (WL¥%) <X<4 5 OW. 1 ?- 
%) ) , S i 3N4, Mg F2, A 1 2 0.i, S i 0:^H 

* A - « O jEffiflOOlEffi £ U ft± £ £ C t 
40 OTtS, $ ft tz o 

[0 16 3] Hl^fffl 2 

tc ^ t * -c it , mm * - ■ wj 
[0164] -t- mmmfct Lxwvmi tm 

»ICES6 0 (mm) -e»W*A-Jl^*^J(lfl!ftH» 
■ J: 04&tOt»*U «fl*MMt»»»J: D«r*a 

V$ 1 (nm) , 2 (nm) , 10 (nm) , 5 0 (n 
so m), 2 0 0 (nm) -e-til-PiUB* L tz i> 
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IgSrlfSl (nm) , 2 ( n m) , 10 (nm) , 50 
(nm) X-ZtiZ'tiMi&Ltz'LnZm'g-.LtZo 
[0 16 5] c\ixbMmimn®<n%;!k.L§ 1 



[0 16 6] 
[«2] 











SiO z 


1 nm 






Si0 2 


2 nm 






sio 2 


1 Onm 






Si0 2 


5 Onm 






Si0 2 


2 0 Onm 






Si 3 N 4 


1 nm 






Si 3 N 4 


2 nm 






1 Si 3 N 4 


1 Onm 






Si 3 N 4 


5 Onm 







[0 16 7] t2 ii&^t*), i <DmfZf&tt 

[oi6 8] g2^f^^> mi<vmMmm<vmm 

fL4:hW4o ifc, » 1 0*«SE*tft*r S i?N4 
X~M$L L IC £ V > T ti , Rl^||$^2 (nm) 

ta^^fi & n * c t ^ * * o 
[oi6 9] tz^r\ mi<nmm$^i*. &amw<o 

[0 17 0] 1~ft;b*>, H«*£>#lft** \<omh%2 
U *&»*Ulsv^TEIt*^*1irUi(5< ft*K ESS 
S 0 tztbX-$>2>o 

[0 17 1] ZrZX\ «9§*M-JBo*AUtt1-*ffl*T 
**1. 5 2 CSSU ^1 ^WlStJEJELfc**!:: 
45lt*ttft6 4 0 (nm) WjfelC»1-*KI**<7>«^b* 
ItJtUJ: «3**C>fco ft&\ 8lwl(iMgF 2 , S i 
O2, AI2O3, CH, S i ?N4C0-?-ft-rftU «fc 19 

gF 2 <0«*fc^U H*OliS i 02Ott**^L, U 

^l, H40iS i ?N4<OJB**^i"o 
[0 17 2] ft&, #4tfl-colSflT*(i, MgFz^l. 
3 8, Si 02**1. 4 6 , A 1 2 03**1. 6 0, CH 

an . so, si ?N4* ? 2 . o o-c*&o 
[0173] ttz, awa^-Ji^jKuttt-anw* 

*1. 3 8CigL, ilOSI$5:fIimi:i3 
it^i^^e 4 0 (nm) 03fclC»1-*RW*0|Efl:S:tt 
JfU J: l)#*fco ftfc, £ 1 <Dmi±S i O:, A 1 
2O3. CH, S i .^O-tft-fftUi OffMI"*^ t t 



50 



Lfco tt*£l9 2 6 ic^i" 0 U 2 6 EfaflUJii jf& 1 
£*jFU «»t±Rtt***U O^OfiS i 0 2 
»£^U i^AiiA 1 2 03 OiB*£^U H^OtiC 

[0174] 12 5 SOTS 2 6^tt**^, 
v>CH, S i 3N4*fflv^c»^Ui3V^Tii:, K 1 <nmW 
Zlz£^Xl±K$ttm&l 0 (%) J^ltiotllK 
i: a«^'K , J b J: 9 fc*ii9i26« 

oR»*i±5 (%) »re*»K BftOTl/^/HiM 
RttU J: »3*HRi**^< ft ^Jf^UJt^T 0. 9 5 x 
0. 9 5 = 0. 9 0 t^S o :^JE*^f(O0. 9 UJ± 
<T1 0 (%) fc^mt-CZfrmMt-tZ SMEIt 
1 0 (%) i -CffFSSft*,, 

[0 17 5] C<0*ft*Wfc1-Uli, Kl<omf&JlL## 
offi*f^* s l. 6 5J^T~c£>&*\ fcKi^KOli 
ffi«a-oiJff$^l . 6 5 J: ») Wilfffl 
#T^* ? 2. OO^^Uio^T, m 1 <7)/fJ?£* ? 3 0 (n 
m) J^TXti 13 0 ( n m) BL±, 19 0 ( n m) JEJLT 

[0176] L^tft* ? *b, *n««-ettffls»vcv>a 

3 0 (nm) imt^fLhix&o ZixO.±<Dl£2 t~fZ> 
■Mm J: l ) jEBEW^^SIl t ft ft < ft ^> - fc 

itz&mmmmmmv* < ft*cfc*»t#4 

L< ftv^ 0 

[0 1 7 7] 1" ft ***«Ott#*^, $160^(7) 

»*U43^Tl±, ^lco^<7)fp^^2 (nm) tt±, 2 
3 0 (nm) BLTti-&Ct**«fi Lv^wt*q«BSft 

[0 17 8] 



27 



(15) 



1-31337 

28 



m <n mumi^ & ^ t t± . eh» ^ k*b« 

^>/$7 0 (GPa) fll^^OftiaW*^ 
S*i"tv»& CWilW*^-Sfl*^ia 
□ttO. 7W«^^'^^^^^ f ^^ 
^ > * 4- 9ub X It £ BH»+ £ <£ o U L tf ? 

? r -y y t <o m 9k ii * £ L T t> , 3 W * > < - ■ * B ^ *> 

[0 17 9] *55WO*E»«ffUfcv»-CI±, 10 

[0 18 0] fr*3. ±E*»WO*ffi»«ffUj3^T. 
jtWa^-Ji^WS* 1 5 0 (/im) JATfc1-*Uf, * 

& o 

[0181] tfc, ±ttt%w<Dmmmmzt*\,>x. 

aW#'*-«*^ffi1SKE3*i*i& 1 ol§ tlSfilllU 20 

[0 18 2] SfcU, ±E*5feMo*E»«tff^i5v^ 
T> ±EEMt^4 < t 

$B^-t»O^Ki3V>T, ±Ei$W*'*-»<AW3 t £ 
t =3-1 7 7 (fim) t L^ R»9J*><-**3frfc 
4* a t tLfctiU, a«E*E»li#*rE»aV/X«i 
Sfe-t*jt*9RoBPaNAi5J:tf«ftA t<offl\z, a 
t ^±5. 26( A/NA 4 ) (/im) <or^rt ? j£ *9 £ 30 
oJ:^:L, F9v^^yfP* f P^0. 6 4 (,« 
m) , X^a-9^@^+84. 115° (A/NA 3 
/t) i^i:L> ±ISt6^ ? A^0. 6 8 (,« 

m) , ±SPiPtNA^NA/^l. 2 0t*fctE 

AffcU+»»fiWtt^ *#*ft**U «itf8 (G 
B) H±OEI»i«*8ft*« 

««ftEI»S±M<o*4"ca*^it-<** 

*ft t 0 & - t pTIB-C * * o 
[0 1 ] iSW*^*-B^W^K^UJ:Sy ^ ^-tt^S 

[112] »«±iiEIM^*»^^««***» l:: ^ 
[113] 

g£r>ww® 0 -c * & o 

[14] *5ftW*afflLfcjtf -f ***Mfe0>ttl*St5tt?J 
U^1-^SMW&Rtf®0^&£o 
[115] *ftWt*fflLA:jfef -f S>K«W>«* 



[17] xikWiMmLtzitr* x9<o2bizi&<nmi 

[08] *56WtafflL^*f'>f 3 

[09] f t:IS Lfc*f ^ ^ «>S & UttO«t 

[0io] v-^xr/A-t:EfH^»ii^M 
[0ii] »*at«*««i-*xa«:S-»-«HH-c* 

[0 12] ^^>^"-±U*n*1Kffc14»!i*^L-C» 
«3&K 4 E1" * 18 *: 8t*M i:*tMHt*5o 
[0 1 3] »»»Wfctt««ttt#S**Xa«:«*W 

[0i4] *n»«<ttt»Bi*w^^**xe***w 
[015] ^^>^-^c>fi«i-*xe*«*»usi- 

[01 6] tiffl Lfc*f^ ^ ^ § t> 

[0 1 7] ^ ^ ^ 8 i:ffi<7)« 

[0 1 8] #«W*afflLfc#7W A?<D2biZj&<Dm 

u^i*5f ffiEI-c* & o 

[0 19] ♦REfcafflLfcftfW x*<0£ ^UftiW^J 

[02 0] *«WtafflLfc*'r'-f 

[02 1] ♦SWtafflL^fU^^^Cttofl 
4 W u ^i" »r ffi 0 T * * o 

[022] *§kwzmmLtzitr*4 At^tum*.-** 

[02 3] *%B^4iifflL7^*T-V **C0JSW*'*-B 
[02 4] ♦ftWtafflLfcrtf-r** 0^0^77 

[025] %\<nmwztmm<om%<o-m*7Fir^ 

[0 2 6] »lOJl«fStKI**OB«0«^«<:^+ 
#1401?*^ o 

1 0, 5 0, 5 1, 5 2 *«u 11 1 

2 13 +'WL, 14, 4 0 v- 

15 »naaftit»!s. i6 4>n«. it » 

lOESi, 18 *2<0EflW, 19 X^r^-tiE 
W> 2 0 A-K^-h, 2 1 Tt-rW^^, 3 1 
. » 1 CO > X, 3 2 2 O U > X, 4 1 , 1 4 1 X 
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30 



4 2 4 3 6 0 fl 

«*W»Wttt»tt, 6 1 B4Ett^. 6 2 7>7\ 

[Hil] 



-20. 0. 



7 o xsttK. 7 1 m 




-20.0 -1 5.0 -10.0 -5.0 0.0 5.0 10.0 1 5.0 20.0 
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l wmsmmisyx 



1 1 ffiSfi^S? 




1 Oi« 



[Hii] 



L—TLTLTLnJ-L. 



4 3g«fi 

-jiji-nlrui I 



[13] 

1 2»^/t-Ji 1 3^ML 

4 — ^ 




1 0 3£ 



[15] 




1 0 Sft 



i 7 sgirosae 



[17] 

20A-KZJ-F 1 2S«8*>/T-fi 

J= „ — I 



1 0*tS 



[14] 



1 2a«A/t-JB 



14S/-K 1 5*W«BMb»«B 



-f — 

1 o 



[16] 



1 0 Ste 



52 IMS 



1 23H^-S 
4- 



1 9 




1 233323/1-JB 



[19] 




50 5te 




o 



[110] 
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[El 1 2] 



[Ml 3] 



^3 



m 1 5i 
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q: 
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1 051S 



6 0*J1«»ftS«ffi 



1 0£« 



6 0J&MHbBftllB 



[[117] 



43 60 



[HI 9] 



[12 0] 



71 7 0*Wi« 



43 



r \nr\r\n n_n_TLTUT 

nnnnn rLTLTLTLH — 

LTLTLTLAJ LrVTLTLTU 



1 0 



_i i_njxrLn_n_ 
T 



4 3 



-5 0M« 



12 1 ] 



[112 2] 



i 3 



| nr>f-\no nnnnn J 

I — \s\s\f\ru 1^ 50 

LjA-TLTLTLn nJ-LTLTLH 1 

| LTLTLTLTU LTLTLTLnj | 
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[0 2 5] 



i=B40 n m 
A i r/F 1 Im/n^l, 52 



^ 15 
1 0 
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OS i02 




A A 12 03 
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[02 3] 



[126] 
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(51) Int. a. 6 ^OIS^- 
G 1 1 B 7/24 5 3 4 

5 4 1 
5 6 1 



7/00 
7/135 



F I 

G 1 1 B 



7/24 



7/00 
7/135 



5 3 4 K 
5 3 4M 
5 4 1 F 
5 6 1 N 
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Q 
Z 



